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Tuk  iC.  opnduct^  at  part  of  tha  DUpoaal 
OperatioM  Project,  has  been  completed  and  a 
summari^ng  document  (Synthesis  Report)  will  be 
available  in  the  near  future.  This  article  outlines  the 
tancral  results  and  condusions  fhmt  research 
eondnoted  within  the  task  over  the  past  five  years.  More 
detaib  and  specific  information  will  be  available  in  the 
Synthesis  Report. 

The  nature,  degree,  and  extent  of  dredfcd  material 
dispersion  (turbMity  and  fluid  mud)  around  a dredging 
or  disposal  operation  are  controlled  by  many  factors. 
The  r^tive  importance  of  the  different  fhctors  (listed 
below)  may  va(y  significantly  from  site  to  site. 

/The'  aiarapi^tics  of  dredged  material— 
particle-su(^stribution,  solids  concentration, 
* and  boijspoi^n. 

/■  ' • Iqa  nature  of  the  dredging  or  disposal 
V . opetplion— d-rdd^e  type  and  size, 
''  dischajie/dgtfer  configuration,  discharge  rate, 
'solids  concerttratien  of  slurry,  and  operational 
procedurea  being  hpplemented. 

• Thd  charaderistics  of  the  hydrolo^c  regime  in 
the  vicinity  of  the  operation,  including  water 
composition,  temperature,  and  hydrodynamic 
forces  (waves,  currents,  etc.)  cauling  advection 
and  turbulence. 

TURBtDtTY  GENERA  TED  BY 
DREDGING  OPERATIONS 

Depending  on  the  currents,  the  turbidity  plume 
downstream  from  a typical  clamshell  operation  will 
probably  extend  no  more  than  about  300  m at  the 
surface  and  500  m near  the  bottom.  Maximum 
concentrations  of  suspended  solids  in  the  surface  plume 
should  be  leu  than  500  mgli  in  the  immediate  vicinity 
of  the  operation  and  will  decrease  rapidly  with  distance 
from  the  operation  due  to  wttling  and  dilution  of  the 
material.  Average  water-column  concentrations  should 
generally  be  leu  than  100  mg/ it.  The  near-bottom 
plume  will  probably  have  a higher  solids  concentration 
due  to  resuspension  of  the  bottom  material  near  the 
clamshell  impact  point, 

A direct  comparison  of  conventional  (open)  and 
watertight  clamshell  operations  indkatu  that 
watertight  buckets  generate  30  to  70  percent  leu 
turbidity  in  the  water  column  than  conventional 
buckets.  This  reduction  is  probably  due  primarily  to  the 


Csct  that  leakage  of  dredged  material  from  watertight 
buckets  is  reduced  by  approximaMy  35  percent. 

Cuttsrhsad  Dndges 

Elevated  levels  of  suspended  material  around 
cutterhead  dredges  appear  to  be  localized  to  the 
immediate  vicinity  of  the  cutter  as  it  swings  back  and 
forth  acrou  the  dredging  site.  Within  3 m of  the  cutter, 
suspended  solids  concentrations  are  highly  variable,  but 
may  be  as  high  as  a few  tens  of  grams  per  litre;  these 
concentrations  decrease  exponentially  with  diitanoe 
from  the  cutter  to  the  water  surface.  Near4>ottom 
suspended  solids  concentrations  may  be  elevated  to 
levels  of  a few  hundred  milligrams  per  litre  at  distances 
of  a few  hundred  metres  from  the  cutter.  Turbidity  levels 
generated  around  the  cutter  increase  exponentially  as 
the  thickneu  of  the  cut,  rate  of  swing,  and  possibly 
cutter  rotation  rate  increase.  Although  suspended  solids 
levels  around  the  cutter  increase  with  increasing  rates  of 
production,  it  is  pouible  to  maximize  the  production 
rate  of  the  dredge  without  resuspending  excessive 
amounts  of  bottom  sediment. 

Hopper  Dredges 

Suspended  solids  levels  generated  by  a hopper 
dredge  operation  are  primarily  caused  by  hopper 
overflow  in  the  near-suiface  water  and  draghead 
resuspension  in  near-bottom  water.  Suspended  solids 
concentrations  may  be  as  high  as  several  tens  of  grams 
per  litre  near  the  discharge  port(s)  and  as  high  as  a few 
grams  per  litre  near  the  draghead(s).  Turbidity  levels  in 
near-surface  plumes  appear  to  decrease  exponentially 
Wbh  increasing  distance  from  the  dredge  due  to  settling 
and  dispersion,  quickly  reaching  concentrations  of  less 
than  I ill.  However,  plume  concentrations  may 
exceed  background  levels  even  at  distances  in  excess  of 
1200  m.  Turbidity  generated  by  hopper  dredges  can  be 
minimized  by  eliminating  hopper  overflow  operations 
or  using  a submerged  overflow  system. 

AgHathm  Dredging 

Although  agitation  dredging  can  be  quite  effective 
and  economical,  its  use  should  be  restricted  to  those 
areas  where  short-term  exposure  to  high  levels  of 
suspended  solids  will  not  be  detrimental. 

UnconveMional  Diedglag  Syetems 

Unconventional  dredging  systems  such  as  the  Mud 
Cat,  Waterless  dredge.  Deha  dredge,  pneumatic 
pumping  systems  such  as  thy  Rneuma,  or  the  Japanese 
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ClMn  Up  iQ^Mcm  may  provide  eome  advaaUfe  over 
convention  dredfee  on  certain  typee  of  environmaitaUy 
eenaitive  dredging  operationB.  It  mutt  be  emphaaiied 
that  moat  of  theae  ayatema  an  not  intended  for  uae  on 
typical  large-acale  maintaaanoe  operationa.  However^ 
they  may  provide  alternative  methoda  for  uniiaual 
dredging  projects  (e.g..  chemical  “hot  spots")  when  the 
capabilities  of  a particular  system  provide  some 
advantage  over  conventional  draining  equipment. 

Dredge  Selection 

According  to  a compariaon  td  conventional 
dredges  by  Wakeman  et  al.,*  "The  cutterhead  dredge 
seems  to  have  the  least  effect  on  water  quality  during  the 
dredging  operation.  This  is  followed  by  the  hopper 
dredge  without  overflow.  The  clamaheU  dredge  and 
hopper  dredge  during  overflow  periods  both  can 
produce  elevated  levels  of  suspended  solids  in  the  water 
column."  Although  this  may  be  true  under  a given  set  of 
environmental  conditions,  the  variability  between 
different  sites,  material  types,  and  dredge  sizes  and 
capabilities,  as  well  as  operator  performance  and 
training,  make  it  difficult  to  compare  different  types 
of  dredges. 

Since  each  dred^ng/ disposal  project  is  site 
specific,  a dredge  that  might  be  ideal  in  one  situation 
may  not  be  suitable  for  another.  It  is  also  important  to 
remember  that  a sophisticated  and  expensive  dredging 
system  will  not  necessarily  eliminate  all  adverse 
environmental  impacts  associated  with  dredging 
operations.  In  addition,  it  is  imperative  to  concurrently 
consider  al)  the  components  of  the  dredging  operation, 
including  excavation,  transportation,  treatment,  and 
disposal,  as  a total  integrated  system  and  not  as  separate 
components.  The  best  dredging  system  may  not  be 
compatible  with  the  best  disposal  system.  In  addition, 
the  relative  impacts^  of  each  component  of  the  system 
must  be  objectively  evaluated  relative  to  the  cost  and 
overall  benefits  of  the  operation. 

TURBIDITY  AND  FLUID  MUD  GENERATED 
BY  OPEN-  WA  TER  PIPEUNE 
DISPOSA  L OPERA  TION5 

Fluid  Mud  DIaperslon 

During  a typical  open-water  pipeline  diapoMl 
operation  involving  channel  maintenance  materiaL  9S 
to  99  percent  of  the  fine-grained  dredged  material  slurry 
descends  rapidly  to  the  bottom  of  the  dtspoaal  area 
where  it  aocumuhttes  under  the  diachirge  point  in  the 


form  of  a low  gradient  fluid  mud  mound  overlying  the 
existing  bottom  sediment.  Initially  the  fluid  mud  may 
flow  radially  away  from  the  diKharge  point  over  the 
bottom  or  the  aurface  of  an  existing  mound  as  a 
fragmented  sheet  of  low-density  fluid  mud.  The  slope  of 
the  bottom  probably  has  the  greatest  influence  on  the 
flow  characteristics  of  this  low-density  fluid  mud. 
Mudflows  propagating  uphill  decelerate  very  rapidly. 
However,  if  fine-grained  dredged  material  slurry  is 
discharged  where  the  bottom  slopes  are  greater  than 
0.7S  degrees,  the  fluid  mud  material  will  flow  downslope 
at  velocities  of  approximately  0. 1 to  0.3  m/  sec  as  long  as 
that  slope  is  maintained.  The  flow  characteristics  of  low- 
density  fluid  mud  are  not  significantly  affected  by  low- 
velocity  currents  or  waves  generated  by  vveak  to 
moderate  winds. 

Except  for  the  surface  layer  of  low-density  (flowing 
or  nonflowing)  fluid  mud,  the  majority  of  the  mounded 
materiai  is  usually  high  density  (nonflowing)  fluid  mud. 
Whereas  the  recently  discharged  slurry  flows  away 
from  the  discharge  points  along  the  surface  of  the 
existing  mound  as  a fragmented  sheet  of  low-density 
fluid  mud,  the  high-density  fliud  mud  within  the  mound 
probably  moves  away  from  the  discharge  point  by 
means  of  a slow  creeping  proc^  or  sudden  failure.  The 
solids  concentratioas  increase  very  rapidly  with  depth 
from  approximate  levds  of  a few  hundred  milligrams 
per  litre  to  200  g/ 1, . Below  the  200  g/t  isopleth,  the 
solids  concentration  within  the  fluid  mud  mound 
increases  at  a slower  rate  with  increasing  depth; 
concentrations  at  the  base  of  the  mound  may  be  as  high 
as  SOO  g/ 1.  If  the  discharged  slurry  is  widely  dispersed, 
mound  slopes  will  probably  range  from  l:S00  to  1:2000. 
With  a low  degree  of  dispersion,  the  fluid  mud  mound 
will  have  slopes  ranging  from  1:100  to  1:500.  Typical 
mound  slopes  may  average  about  1:500.  Where  current 
velocities  are  greater  than  a few  centimetres  per  second, 
the  mound  will  be  skewed  in  the  direction  of  the 
predominant  current  and  the  mound  slopes  on  the 
downcurient  side  will  also  be  less  than  those  facing  the 
predominant  current  direction.  Depending  on  the 
sedimentation/ consolidation  characteristics  of  the 
dredged  sediment,  consolidation  of  a fluid  mud  mound 
may  take  from  one  to  several  years. 

TurbMty  Phimes 

Less  than  5 percent  of  the  material  discharged 
during  open-water  pipeline  disposal  operations  is 
dispersed  in  the  water  column  as  a turbidity  plume.  The 
levelt  of  suspended  solids  in  the  water  column  above  the 


3 


incfauM,  tke  lM|th  of  tint  rtqaind  for  the  plume  to 
diwipoto  after  the  thtpoeai  operaiioM  hat  ceated  will 
iaeioan.  in  motl  oaaea  the  vieiUe  near«iifaoe  plume 
wUI  diqwnt  wWihi  a period  of  one  to  two  hotin;*** 
however,  the  aubcttrfaoe  phoaemay  theoreticaUy  pereiat 
for  a few  days.  A method  for  predktiiit  the  extent  and 
duration  of  the  plume  wae  developed. 


nuid  mud  layer  imerally  mate  frinn  a few  tcne  of 
mlllsfumB  per  tttre  to  a ftw  hundiud  mUlicnunt  per  litre 
with  eencentratiotte  rapidly  deoreaaiaf  with  ineiearinf 
dietenoe  downenean  froae  the  diiobarie  point  and 

laterally  away  ftona  the  iriumeeeoiefliae  due  to  eettling 
andlateialdiepertiooortheeuapetidedaolidiCFigure  1). 
In  addition,  depending  on  the  conflfuration  of  the 
pipeiae  at  the  dwcharie  point  and  the  water  depth  in  the 
diipoeal  area,  time  ie  often  a general  trend  of  increaeing 
•ohdt  coneenuatiooe  with  inoreaeing  depth.  Under  tidal 
oondMona,  the  plume  ki^  will  uiuaily  be  only  shgiitly 
longer  than  the  maximum  dietanoe  of  me  tidal 
excureioa;  in  rivert  the  phimc  lengthie  controlled  by  the 
strength  of  the  ourrem  and  the  eettling  propertiet  of  the 
suspended  materiaL 

The  plume  characteristics  are  controlled  mainly  by 
the  discharge  rate  and  character  of  thedredged  material 
durry.  the  water  depth  and  hydrodynamic  regime,  and 
the  diseharge  configuration.  At  the  outient  vriocity 
increases,  the  plume  will  grow  longer.  With  increasing 
depth  of  water  in  the  disposal  area,  the  average  level  of 
suspended  solids  concrnitfutioos  will  tend  to  increase,  hi 
addition,  as  the  difhition  velodty  increases  for  a given 
current  velocity  the  plume  becomes  longer  and  wider, 
while  the  solids  concentrationB  in  the  plume  will 
decrease.  Finalfy.  as  both  the  diffusion  velocity  and 
partide  settling  velocity  decrease  and  water  depth 


CONTROL  METHODS 


Cuttsihead  Dredges  ^ 

Turbidity  generation  around  eutterhead  dredges 
can  be  minimised  by  selecting  properly  designed  cutters, 
removing  the  cutter  if  the  bottom  sediment  flows 
naturally,  using  waterict  booster  systems  or  ladder* 
mounted  submerged  pumps,  usiiig  a cutter-euciioo 
combination,  usii^  proper  operational  techniques,  and 
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perhaps  by  instaUing  production  meters  and  other 
automatic  controb,  modifying  the  dredge  to  include  a 
spud  carriage  or  Wagger  system. 

PipcMnc  ConOfuratioM 

The  configuration  of  the  pipeline  at  the  discharge 
point  appears  to  be  the  only  parameter  that  can  be 
varied  to  effectively  control  the  characteristics  of 
dredged  material  dupersion.  Pipeline  configurations 
that  minimize  water  column  turbidity  tend  to  produce 
fluid  mud  mounds  with  steep  side  slopes,  maximum 
thickness,  and  minimal  areal  coverage.  Conversely, 
those  configurations  that  generate  maximum  levels  of 
water  column  turbidity  usually  minimize  the  mounding 
tendency  of  the  fluid  mud.  A simple  open-ended  pipeline 
discharging  slurry  parallel  to  and  above  the  water 
surface  produces  a maximum  amount  of  dupersion. 
Dispersion  is  minimized  by  discharging  the  material 
vertically  below  the  water  surface. 

SiH  Curtains 

One  method  for  physically  controlling  the 
dispersion  of  near-surface  turbid  water  in  the  vicinity  of 
open-water  pipeline  dUposal  operations,  effluent 
discharges  from  upland  containment  areas,  and  possibly 
clamshell  dredging  operations  in  quiescent 
environments  involves  placing  a sih  curtain  or  turbidity 
barrier  either  downcurrent  from  or  around  the 
operation  (Figure  2).  More  information  on  silt  curtains, 
including  specific  guidelines  for  their  selection  and  use, 
has  been  given  previously  in  an  earlier  bulletin  (October 


1977).  Silt  curtains  are  no/  recommended  for  operations 
in  the  open  ocean,  in  areas  frequently  exposed  to  high 
winds  and  large  breaking  waves,  or  around  hopper 
dredges  where  frequent  curtain  movement  would  be 
necessary. 

Under  relatively  quiescent  current  conditions  (i.e., 
S cm/  sec  or  leu),  turbidity  leveb  in  the  water  column 
outside  the  curtain  can  be  as  high  as  80  to  90  percent 
lower  than  the  leveb  inside  or  upstream  of  the  curtain. 
However,  the  effectiveneu  of  silt  curtains  can  be 
significantly  reduced  in  high  energy  regimes  where  high 
currents  cause  silt  curtains  to  flare.  A current  velocity  of 
approximately  1 knot  appears  to  be  a practical  limiting 
coiMlition  for  silt  curtain  use.  Whereas  properly 
deployed  and  maintained  silt  curtairu  can  effectively 
control  the  flow  of  turbid  water,  they  ate  not  designed  to 
contain  or  control  fluid  mud. 

Diffbser 

An  alternative  to  silt  curtairts  is  a submerged 
diffuser  system  (Figure  3)  developed  by  the  DM  RP.  The 
diffuser  minimizes  water  column  turbidity  by  radially 
discharging  the  slurry  parallel  to  and  just  above  the 
bottom  at  a velocity  of  about  O.S  m/sec.  Although  the 
diffuser  has  not  been  field  tested,  it  has  excellent 
potential  for  minimizing  turbidity  in  the  water  column 
and  maximizing  the  mounding  tendency  of  the 
discharged  dredged  material.  Thu  will  minimize  the 
areal  coverage  of  the  fluid  mud  mound,  but  will  not 
eliminate  the  relatively  significant  impact  of  the  fluid 
mud  on  the  benthic  organisnu  covered  by  the  mound. 
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TlMdifluaer  may  alto  have  applicalioa  withia  in-watar 
confined  diapoaal  areaa  to  minimue  turbidity  in  the 
water  cohunn. 

A PERSPECTIVE 

'f  the  amount  of  turbidity  tenerated  by  a dredfinf 
or  diepoml  operation  is  used  as  a basis  for  evaluating  its 
environmental  impact,  it  is  essential  that  the  predicted 
turbidity  levels  are  evaluated  relative  to  both  average 
background  conditions  and  anamolously  high  Icvda  of 
turbidity  that  are  often  aseodated  with  naturally 
occurring  storms,  high  wave  conditions,  and/  or  floods, 
as  wdl  as  activities  of  man.  Fortunately,  the  traditional 
fears  of  water-quality  degradation  resulting  from  the 
resuspension  of  dredged  nuterial  during  dredging  and 
disposal  operations  are  for  the  most  part  unfounded: 
there  are  no  well-defined  plumes  of  dissolved  metals  or 
nutrienu  at  levels  significantly  greater  than  background 
concentrations.*^>*  Whereas  the  impact  associated  with 
walercolumn  tntbiAtjr  hmmd  dredging  and  diqp<M^ 
operations  appetti^s  to  be  inelgnificnnt  in  moat 
situations,  the  impact  assodated  with  the  dkpersnl  and 
deposition  of  fluid  mud  dredged  material  appean  to 
have  a relatively  significant  short-term  impact  on  the 
benthic  organisms  within  open-water  disposal  areas.  It 


is  therefore  necessary  to  evaluate  the  potential  impact  of 
each  proposed  operation  on  a site-specific  basis. 

Task  6C  has  been  conducted  under  the  direction  of 
Dc.  W.  O.  Barnard,  who  is  also  author  of  the  task 
synthesis  report.  The  Manager  of  the  Disposal 
Operations  Prqject  is  Mr.  C.  C.  Calhoun.  Jr. 
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aadimant  analyaaa  for  baavy  mataU  baxane 
extract,  and  PCB  oonoentrationa.  Tbe 
ebitfiata  teat  aboared  that  tbe  entire  Harbor  is 
daaaifiad  aa  polluted,  tbe  elutriate  beini 
treater  than  I.S  tinna  tha  overlyini  flltared 
amiar  metal  concentration.  Neither  tbe 
elutriata  teat  nor  tbe  interstitial  a«ter  metal 
concentration  analyaea  indicatad  conaiMent 
tones  of  intensity  or  corralatad  aritb  the  areas 
knoam  to  contain  vary  hith  levels  of  toxk 
materials. 

a Tbe  biott  arithin  tbe  Harbor  are  beint 
stressed  by  the  in-i>laoe  pollutants.  The 
benthic  ortanisms  suflar  tbe  fraataat  amount 
of  damaie.  inmnaity  varying  according  to 
location  within  tbe  hi^ily,  moderately,  low, 
or  slightly  toxic  tones.  The  pelagic  ^ies  are 
damaipd  to  a much  leaser  extent.  The  cause 
of  damage,  whether  Born  in^daw  polluunts 
or  (tom  those  presently  being  discharged,  is 
unknown. 

In-place  pollutants  are  a direct  result  of  waste 
discharges  that  are  incorporated  iitto  the  aedinMnts. 
Although  the  exact  quantities  and  chemical 
composition  of  the  present  discharges  are  not  known. 
NPDES  pecesit  aadkoritations  indicate  that  signUkant 
quantitieaof  baavy  metals  and  total  smpended  solids  are 
'Wng  added  to  the  Harbor  each  day.  The  last  total 
inventory  of  heavy  meuls  and  toxk  chemicals, 
t pubUshed  in  197),  snowed  a daily  Harbor  influx  of  W 
tons.  Until  tbe  goals  of  P.  L.  92-SOO  arc  achkved  and 
i. discharges  of  toxk  materials  are  greatly  reduced  or 
\ eliminated,  any  action  sudi  as  removal  of  the  in-place 
\p<dlutants  would  result  In  but  a temporary  solution. 

\ • Of  tbe  potemial  eonective  actkms.  "leaving 

\ ' tbe  polhttams  in  place"  is  recommended  as 

dw  prsCsrred  cbbimi  at  least  until  the  influx 
of  poliuttM  Mds  h greatly  reduced  or 
^minated. 

w Removal  of  tbe  in-place  pollutanu  by 
diedilng  may  be  aa  sflbctive  and  feasible 
ac^  to  be  taken  in  the  (bture,  after  the 
discharge  of  pollutants  has  been  ehmineted. 
Dredgiag  should  be  contemplated  only  efter 
an  appropriate  amoum  of  time  has  passed 
after  the  elimination  of  incoming  nolluttnts; 
natural  recovery  to  tbe  biota  of  the  Harbor 
may  be  poedbk  and  may  well  take  place 
through  blanketii^  of  the  in-place  pollutaati 
with  dean  sedbnent  and  naiwni  lorn  «r  heavy 
metals  to  the  water  column. 


SchUbeL  J.  R..  end  Carter.  H.  H..  "Field 
lavcMiMtlont  of  tbe  Nature,  Degree,  and  Extent  of 
Ttnbl^  Qeneraled  by  Ope^Water  Pipdine 
Disposal  Operatioaa."  Tedutkal  Report  in 
piepaiatloa.  U.  S.  Army  Engbwar  Waterways 
Experiment  Station.  CB,  Vicksburg  Miesiselppl. 


NEW  UTERATURE 


U.  S.  Environmental  Protection  Agency,  Evbiukm 
>br  ftobkm  Anmf  Ay  ib-Aarr  Mhtumis  hi 
adHmort  Harbvr  md  Arcommwuiefiow  of  CorrerrAw 
Aetkm.  Report  No.  BRA  440/S-77-01SB.  1977, 
Washington.  D.  C. 

This  study:  (I)  describes  the  in-place  pollutants 
within  Baltimore  Harbor.  (2)  analytes  the  pdluunts  for 
their  efCsct  upon  the  environment,  (3)  investigetes 
potential  corrective  actions  for  feasibility  and  cost.  (4) 
examines  the  effectiveness  and  permanence  of  potential 
corrective  actions,  (S)  derives  condusions  and  makes 
recommendations,  arid  (6)  recommends  the  couree  of 
action  which  is  moat  realistk  given  the  conditions  of  the 
Harbor's  requirentents  and  use. 

Following  a comprehensive  review  of  prior  related 
work,  a field  program  was  develop  and  carried  out  to 
confirm  and  extend  the  resuhs  of  earlier  investigators. 
In  the  (kid  program,  core  boringe  were  Mken  (tom 
twenty  sites.  Bach  core  was  divided  into  seciioas  to  test 
tbe  kveb  of  conoentratioos  of  selected  poUutanu  to 
depths  of  10  feet  below  tbe  sediment/ water  interface. 
Tbe  individual  mmpks  were  analysed  for  nine  heavy 
metals,  total  hydrocarbons  by  hexane  extract.  PCB's, 
and  interstitial  water  metals.  In  addition,  elutriate  testa 
were  made,  and  surface  sediments  from  nine  of  the 
twenty  sHm  ware  used  in  a bioaseay  of  two  (infish  and 
one  dam  specks. 


NOTB;  TkDMhPimrmtoceM0lkir4iMribiMimsa>WfM«lw 
INW  iH«t  of  Wmwm  Md  k UkbeiMa  AM  awu  sntMim  an 
•wtumn  « tm  UIM  of  IMm  hew  tiw  pvMMiiie  or  UMisi  afMcy 
mW  •asomi  fiw-«seki.|lMaM  be  aMNWM  to  iSms.  Is  tossy 

innsntuT  rtily  “■Bint  -lih  -r  ^ .k.  1-— 


•mMichMUK 
«k«  it  fctsiUe 
rtandSuteUiw. 


TW>  iMiHwiw  k in  um4mm  »Uh  Aim»3.  Ii 

haa  katfi  MasMi^  Mad  jm 

d«iMMNMiM,liiMliaw<iCttw  Eavia^MMM^  UikonHao'afii* 
WmNwytl^ftnil  SIMlM.  It  ii»rti»ripi>lir  wmdi^iobet 
fawwi  olwwfcy  ti>foniii«ttwi^tt«i>iit|>tt^rct>l»nfcti<»>rtit 
Cotpt  oC  EMiiNtrt*  MiM««tdt>DinEti4  Mticrtfel  PwMitli' 
Profniti  (DMUP)  cnaM  be.nipMly  Mtf  wMdy  JhiMwiiimd  to 

vvv^  sMRnw  WQ  mvMiQii  wnm  li  wk  w mncf  rvwfsi 
a§Miiiii««  Sim  MlMikitiu  iMudi  MMhim* 

Botpowriww.  Md  MMMk-  AliMi#.t>»  OMRP  vm 

CDWRliUdtltMMCfc  iE1t.*UlCaMlcill«Mli«lMIVtltOI>ClbCM 

dintmiwMd  to  Ihii  «Mt  MditM*.  Hcmc  it  b Mag  coMintMd 
uMi  nsh  time  m an  dgrtflcani  DMRP  lakolai  and  data  ble 
MMimaiiaed.  It  «ill  be  «i^  on  an  witfolar  baaw  at  dbtatad  by 
the  oannUly  aad  baportarcc  of  inTonnation  availabii  and 

cvmpnOTnio  ^micBnQiv>  vvnvfiannNNia oi  wPWa  iivw««  i^vwwia 

or  any  otber  ^ipt  of  bifonnarton  arc  aolieltad  (com  aH  towcat 
and  win  ba  oowddeiodfor  ynblioatfaoatlontaatbay  amioletnnt 
to  the  tbemc  of  providing  dtfinilivc  Monprtipn  on  ibe 
environmental  impart  of  dreeing  and  dredged  material  ditpoial 
opemdoni  mtd  Iba  devolopititnt  of  tccbnicnlly  tatWneiory. 

-nfmfrTTl)-  ■ — npiMt*?  mf i irfr“)- *r^r•^•t  ifndging 

and  dbit^l  aMcrnaiivca,  inclndiag  eomidetation  of  d>«dgpd 
matarW  al  a nmnageoMc  taaoorai.  SpaeM  empbatia  ii  jitoced  on 

nwivfmi  fviwii^  vo  inv  «ppnnn«iw  vf  fWOTfm  fTwm  pr 
IMHIMM  ^ tpMIte  ^N^iCl  Mtlll.-  COMMIMliCitiQIM  MPI 
velcoeeed  and  ebwdd  bo  addreeiad  to  tbe  Environmental 

Laboratory.  ATTN;  R.  T.  Saucier.  U.  S.  Army  Engineer 
Watcrviayt  Etperiment  Station,  R.  O.  Boa  Ul,  Vicktburg. 
Mita.  MiaO.  or  call  AC  «0I.  bM-)lll.  Eat.  M.U  (FTS  S4}- 
UU). 
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